Despite a long history of vigilance research, the role of global and local feature discrimination in vigilance tasks has been relatively neglected. In this experiment participants performed a sustained attention task requiring either global or local shape stimuli discrimination. Reaction time to local feature discriminations was characterized by a quadratic trend over time-on-task with performance levels returning to initial levels late in the task. This trend did not occur in the global shape discrimination task. Functional near-infrared spectroscopy (fNIRS) was utilized in this study as an index of cerebral activation. In both tasks there was increased right hemisphere relative to left hemisphere oxygenation and right hemisphere oxygenation increased with time-on-task. Left hemisphere oxygenation, however, decreased slightly in the global task, but increased significantly in the local task as task duration increased. Indeed, total oxygenation, averaging both right and left, increased more with time-on-task in the local discrimination task. Both the performance and physiological results of this study indicate increased utilization of bilateral cerebral resources with time-on-task in the local, but not the global discrimination vigil.
Introduction
In order to survive, humans and other animals are often required to scan their environment for infrequently occurring critical stimuli. In ecological settings, animals are required to detect cryptic prey or predators. Modern humans, while often no longer hunting for prey or evading predators, still need to detect rare critical stimuli. While driving a car, the driver, for example, needs to detect pedestrians entering the road. Indeed, many modern occupations specifically require the person to detect infrequent critical stimuli (targets) over prolonged periods of time. A few examples, but by no means exhaustive list, would include air-traffic controllers, radar operators, search and rescue personnel, and intensive care nurses. The need to monitor for rare stimuli while ignoring more frequently occurring stimuli is called vigilance or sustained attention (Davies & Parasuraman, 1982; Helton & Warm, 2008; Nuechterlein, Parasuraman, & Jiang, 1983; See, Howe, Warm, & Dember, 1995; Warm, 1984) .
Researchers have investigated and examined a number of differing factors which can impact performance on vigilance tasks, including the conspicuity (salience) of the stimuli, the frequency of the target occurring (signal probability), the speed at which stimuli are presented (event rate), and the type of responding required by participant (Ballard, 1996; See et al., 1995) . Vigilance researchers have, however, largely neglected the issue of whether the detection of targets is based on global or local object feature discrimination (Helton, Hayrynen, & Schaeffer, 2009) .
Visual stimuli are organized hierarchically in such a way that an overall global shape or feature is composed from smaller local shapes or features (see Fig. 1 ). Global versus local feature detection has been investigated in a range of perceptual research (Kimichi, 1992; Lamb & Robertson, 1990; Navon, 1977) . In the majority of global-local discrimination studies, the participant is provided an external prompt before figures are presented to remind them which level to discriminate. These prompts act as both a memory aid and an arousal aid to the participant throughout the task. These participants are therefore not required to sustain attention, and therefore vigilance is not a feature of these studies. There are, however, studies using a block design, where global and local objects are detected without external prompts given to the participant (Flevaris, Bentin, & Robertson, 2010 , 2011 . While in these block studies, participants continuously discriminate either global or local features without a memory aid or cue, in these studies time-on-task effects or vigilance has not been examined. The block design is primarily employed for other purposes (e.g. neuroimaging).
Helton, Hayrynen, et al. (2009) have investigated the effect that global-local target discrimination has on vigilance. This study used global-local letters, which were letters composed from smaller letters. These letters were similar to 'Navon objects' used in previous
